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FOREWORD 


This  report  was  prepared  by  Harvard  University,  Cambridge, 
Massachusetts  under  U.S.A.F.  Contract  No.  AF  33(6l6)-479»  Tk® 
contract  was  initiated  under  Project  7340*  "Rubber,  Plastic  and 
Composite  Materials,"  Task  73404»  "Synthesis  and  Evaluation 
of  New  Polymers"  (formerly  under  Research  and  Development  Order 
No.  617-11)  and  was  administered  under  the  Direction  of  the 
Materials  Laboratory,  Directorate  of  Research,  Wright  Air  De¬ 
velopment  Center,  with  Capt.  J.  F.  O'Brien  acting  as  project  en¬ 
gineer. 

This  report  covers  the  period  of  work  from  January  1955  to 
September  1955* 
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Abstract 


la  accordance  with  the  prapased  objectives  af  thia  research  a  atudy  ef  tha 
ayntha8ie  at'  polymerizable  erganesilicen  monomers  cantaining  arganabaren  graups  waa 
mad a.  Such  monomers  ara  intended  ta >ba  usad  ia  conjunction  with  nitregen-centaining 
manamars  ta  increase  inter-chain  attractian  in  tha  polymer. 

A  high-racuup  system  was  built  and  by  thia  naans  larga  quantities  af  dimethyl - 
baran  bramida  ware  prepared. 

Side-chain  chlerinatien  af  methylsilanes  wara  carried  aut  by  photochemical  raactiaas. 
In  particular,  methyl(chleremethyl)dichleresilane  was  prepared  by  this  methed  and  was 
canrartad  ta  methyl( chlaramathyl )bis(e-cresezy) silane,  a  hitherto  unknown  compound. 

A  methed  was  feund  to  convert  phleresilanes  ta  silanes,  using  lithium  aluminum 
hydride,  wit haut  reducing  chlaramathyl  graups  attached  ta  silican.  Methyl(chleremethyl ) 
silane  was  prepared  far  tha  first  time  by  this  pracass. 

Attempts  ta  prepare  a  Grignard  reagent  frem  methyl ( chlaramathyl )bis(e-cresexy) silane 
failed,  prebably  because  ef  steric  hindrance  af  tha  twe  bulky  a-crasazy  graups.  However, 
by  replacing  tha  a-crasazy  graups  with  hydregea  stems  tha  preparatien  af  tha  Grignard 
reagent  was  successful. 

Tha  raactian  af  dimethylberen  bramida  with  tha  Grigaard  reagent  af  methyl(chlaremethyl) 
silane  appeared  ta  pracaad  satisfacterily.  Tha  product  was  separated  as  an  adduct  af 
dinethylamine .  Many  attempts  were  made  ta  find  a  suitable  selrent  far  purificatien 
af  this  cempeund.  Althaugh  tha  product  contained  baroa,  silican,  hydrogen,  and 
nitrogen,  the  results  ef  tha  analyses  indicate  presence  of  impurities.  Tha  synthesis 
af  polymerizable  silane  monomers  cantaining  arganabaren  graups  thus  appears  feasible 
by  the  methods  developed  under  this  project,  but  further  improvements  in  separation  are 
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necessary  in  order  readily  to  prepare  considerable  amounts  of  polymer  for  evaluation. 
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Discus alan 


The  object  of  the  research  covered  by  the  present  report  was  the  syntheses  of 
polymerizable  orgnnosilicon  monomers  containing  organoboron  groups.  It  was  felt 
that  the  greatest  chance  of  success  lay  in  the  preparation  of  a  silicon  compound  of 
the  type  P^BCHgSi^  ,  where  R  is  an  alkyl  group,  because  such  a  compound  would  not 
be  likely  to  lose  its  boron  content  during  the  hydrolytic  polymerization  of  the  silane* 
Boron-carbon  linkages  are  -themselves  fairly  stable  to  hydrolytic  attack  provided  R  is 
small'*  i.e**  a  methyl  or  ethyl  group. 

In  view  of  previous  results  (5)»  it  was  decided  that  the  best  route  for  the 
synthesis  of  a  B-CHg^Si  bond  system  lay  in  the  reaction  of  a  dialkyl  boron  halide 
with  the  Grignard  derivative  of  a  chlorcmethyl silane.  However,  the  preparation 
of  dialkylboron  halides,  with  R  *  methyl  or  ethyl,  presents  certain  difficulties 
in  that  they  are  obtained  from  the  very  inflammable  trialkylborons  and  had  previously 
been  made  only  in  very  small  amounts* 

Despite  its  hazardous  nature,  large  quantities  of  trlmethylboron  were  prepared 
by  the  usual  Grignard  reaction  (1) 

CH^Br  v  Mg  CH^MgBr 

3CH3»fcBr  +  CCH3 ♦  3  MgBrF 

The  conversion  of  trlmethylboron  to  dimethylboron  bromide  was  achieved  in  large 
quantities  for  the  first  time.  The  procedure  employed  was  that  used  by  MeKennon  (2), 
with  certain  modifications.  The  following  equations  represent  the  process t 

2A1  3Bt2  2AIBk3 

AIB^  +  BF^  BBr3  +  AIF3 

b2% 

2B(CH3)3  +  BBr3  — ^  SCGHj^Br 
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Aluminum  bremide  and  baren  tribremide  war*  prepared  by  metheds  giyen  in  Inarganic 
Synthaaia  (3).  The  latter  cempaund  was  faund  ta  attack  atapcack  graaae  rapidly,  and 
canaaquantly  it  bad  ta  ba  praparad  and  uaad  immediately. 

The  dimethylberen  bramida  waa  bandlad  by  means  af  a  simple  yacuun  system  and 
atarad  in  a  ataal  bamb. 

Far  tba  cblarinatian  af  dimethyldiehleresilane  tba  methed  auggaatad  by  McBrida 
and  Baacball  (4),  using  sulfuryl  cblarida  and  banzayl  parazida  was  first  uaad.  Tba 
yiald  af  tbia  raactian  was  vary  law  bacauaa  af  di»  and  tricblarinatian  af  tba  methyl  graups 
Canaaquantly  tbia  methed  was  raplacad  by  a  new  diract  cblarinatian  tacbniqua  in  vbicb 
anly  uncblarinatad  material  waa  permitted  ta  remain  in  centact  with  cblarina  resulting 
in  much  bigbar  yields  (erer  80$)  af  tba  daaired  material.  Tba  methyl(cbleremetbyl)dichlere 
silane  ebtainad  by  tbia  metbed  waa  cenrertsd  ta  met hyl(chleremethyl)bia(e-creaexy ) silane 
by  means  af  tba  raactian:  ^ 

ch3(ch2ci)sici2  +  o-ho-c6h4-ch3 

Tbia  bitbarta  unprepared  cempaund  ia  a  riaceus  liquid  bailing  at  149-151°C/0.1  mm  Hg. 

By  replacing  tba  cblarina  atems  attached  ta  ailican  by  e-creaexy  graups  it  was 
bepad  ta  be  able  te  prepare  a  Grignard  reagent  using  tba  cblarina  at am  in  tba  cblere- 
metbyl  graup.  This  raactian  failed,  heweyer,  prabably  bacauaa  af  tba  steric  hindrance 
caused  by  twa  large  e-cresexy  graups.  This  difficulty  was  ararcema  by  replacing  tba 
cblarina  atams  attached  te  ailican  with  bydregen.  Tbia  selective  reductien  was  affected 
by  means  af  lithium  aluminum  hydride 

2  CH3(CH2C1)S1C12  +  LU1H4  — »  ZCH^CH^lJSiH,,  +  LiCl  +  A1C13 


ch3)3» 


CH3(QB2C1  )Si(0-C6H4-CH3 )£ 
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This  reactien  is  exelhermic  and  cart  sheuld  be  taken  ta  keep  the  raaetian  temperature 
belew  25 °C ,  etherwise  complete  raductian,  l.e.,  replacement  af  all  the  halegen  stems 
In  tka  aalacula  will  take  place. 

Methyl (chleremethyl )ailane  it  a  new  campaund  with  a  hailing  paint  af  60-61*0/760  bud  Hg. 
As  weald  ha  expected,  it  is  extremely  hygrescepic.  The  preparatien  af  a  Grignard  reagent 
frem  aathyl(chlaramathyl)silane  pracaaded  fairly  easily.  Additiam  af  dimethylberon  hramida 
ta  this  Grignard  reagent  alsa  pracaaded  with  ease.  The  fermatien  af  magnesium  chleride 
and  brenide  readily  was  ebaerred. 

CH3(CH2Cl)SiH2  +  Mg - »  CH3(H2)SiCH2MgCl 

OHjtajJSiCBjKrfl  ♦  (CHjJ^r - ?  OjOyBiCSjBfCS,^  „ 

The  praduct  was  a  liquid  which  ceuld  net  be  separated  fram  ether  by  distillatien .  Therefore 
the  dimethyl am in a  adduct  was  prepared.  This  camplax  is  a  white  extremely  hygrescepic  salid. 

Many  attempts  ta  resolve  this  adduct  by  crystallizatien  using  solvents  such  as 
acetene,  ether,  tetrahydrafuran,  and  benzene  failed.  The  tenacity  with  which  the  baranated 
silicea  campaund  helds  en  ta  nit  regen  indicates  that  the  prepesed  inter-chain  attractian 
in  sillcenes  cantaining  baran  and  nitregen  weuld  be  quite  strang. 

It  is  suggested  that  synthesis  af  the  pure  campaund  be  triad  by  replacing  the 
ether  with  benzene  after  the  preparatien  ef  the  Grignard  reagent,  and  then  adding 
dimethylberen  bramide  .  The  halides  af  magnesium  fermed  in  this  reactian,  being  inseluble 
in  benzene,  ceuld  be  easily  separated  by  filtratien,  and  the  final  separatian  may  then 
preve  much  easier  than  threugh  the  raute  autlined  above.  Expiration  af  cantract  time 
and  funds  has  prevented  further  trials  af  this  sert . 
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Experimental 


Preparatlen  ef  Trimethylberen . 

A  2-1.  three- necked  reund-bettemed  flask,  equipped  with  a  mechanical  stirrer, 
a  drepping  funnel,  and  a  dry  ice-aceteme  cendenser,  was  cennected  ts  a  series  sf  traps. 

A  72  g.  (3.0  g.  atem)  sample  ef  magnesium  turnings  was  placed  in  the  flask  and  250  ml. 
sf  dry  m-butyl  ether  were  added  threugh  the  drepping  funnel.  The  entire  apparatus 
was  flushed  with  prepurified  nitregea  fer  abeut  half  an  heur.  Then  a  selutien  ef  285  g. 

(3  males)  ef  methyl  bremide  in  500  ml.  ef  a-butyl  ether  was  intreduced  inte  the  reactiea 
flask,  the  methyl  bremide-n-butyl  ether  selutien  being  prepared  by  bubbling  methyl  bremide 
inte  the  ether  wary  slewly  at  0°C .  The  reactien  was  triggered  by  the  additien  ef 
twe  small  iedine  crystals.  The  additien  ef  methyl  bremide  te  the  magnesium  turnings 
tsek  abeut  three  heurs .  The  reactien  flask  was  immersed  in  an  ice  bath  te  prerent 
the  temperature  ef  the  flask  rising  abere  10°C .  Stirring  was  centinued  eremight. 

A  selutien  ef  6l  g.  (0-9  males)  ef  BP^  in  400  ml.  ef  a-butyl  ether,  prepared  by 
bubbling  BF^  late  a  flask  centaining  the  ether  at  0°C,  was  added  very  slewly  te  the 
Grignard  selutien  with  wary  rigereus  stirring.  The  reactien  flask  was  immersed  ia  an 
ice  bath,  and  the  cendenser  was  filled  with  a  dry  ice-acetene  mixture.  The  traps 
cennected  te  the  cendenser  were  immersed  in  dry  ice-acetene  baths.  The  additien  ef 
BF^  te  the  Grigaard  selutien  was  carried  eut  ewer  a  peried  ef  three  aad  ene-half  heurs. 

At  the  end  ef  this  time,  the  ice  bath  was  renewed  and  the  flask  was  heated  te  60°C  by 
means  ef  an  eil  bath.  The  trimethyl  beren  cendensed  mainly  in  the  first  trap. 

Occasienally  the  erelutien  ef  (CH^)^B  was  greater  than  the  rate  ef  its  cendensatien 
in  the  traps  and  consequently  a  little  prsduct  escaped  and  was  ebserred  te  burn  with 
green  flame.  The  heating  was  centinued  fer  twe  heurs,  then  the  stepcecks  en  the  celd 
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traps  containing  the  product  were  turned  off  and  the  traps  were  removed  and  cannactad 
ta  tha  vacuum  system  where  tha  preduct  was  transferred  late  a  stainless  steel  cylinder. 

The  transfer  ef  trimethyl  beren  from  the  glass  cantainar  inte  the  metal  cylinder 

-4 

was  carried  eut  in  the  usual  manner,  that  is,  by  immersing  the  evacuated  (ca.  10  mm  Hg) 
cylinder  ia  liquid  nitrogen  and  slowly  bringing  the  connected  cold  glass  trap  ta 
room  temperature.  This  process  required  about  two  hours  to  transfer  2?. 2  g.  af  trimethyl 
beren.  The  yield  was  49$.  The  melting  paint  ef  this  cempeuad  is  -l6l®C  and  it  bails 
at  -21®C. 

To  avoid  fire  ar  oxplesian,  tha  reaction  flask  was  flushed  with  nitrogen  before 
dismantling.  Seme  gaseous  trimethylboren  was  observed  ta  burn  ea  leaving  tha  apparatus. 

It  was  apparent  that  seme  trimethyl  beren  had  not  been  recovered  from  tha  solution 
in  the  reaction  flask.  Higher  yields  probably  could  be  obtained  by  prolonging  the 
time  ef  refluxing,  but  on  the  ether  hand,  duo  ta  the  extreme  inflammability  af  tha 
product  it  seems  wise  to  be  content  with  somewhat  lower  yields. 

Preparation  ef  Aluminum  Bromide. 

Aluminum  bromide  was  prepared  in  a  specially  designed  apparatus  (3).  The  reaction 
flask  was  filled  with  granular  aluminum  (30  mesh).  It  was  heated  ta  about  100®C  with 
Bunsen  burners,  and  60  ml.  (1.08  males)  af  Br2  were  added  very  slowly.  The  addition 
af  bromine  took  about  three  and  ene-half  hours.  The  flask  was  then  heated  gently  for 
about  half  an  hour  to  insure  complete  reaction  of  bromine  with  aluminum.  AlBr^  was  then 
distilled  from  the  reaction  flask  using  two  Bunsen  burners.  The  distillation  teak 
about  two  hours,  63  g.  (82 $  yield)  ef  AlBr^  were  obtained. 
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A  ana-liter  reund.-bet  tamed  flask  was  ssaled  ta  the  bettem  af  a  500  ml.  distilling 
'flask  by  maans  af  a  25  cm.  length  af  30  bub.  glass  tubing.  The  smallar  flask  servad  as 
a  candansar  ta  prevent  subliaatian  af  larga  quant  it ias  af  AlBr^  with  baran  tribramida. 

A  sida-ara  was  saalad  ta  tha  smallar  flask  and  this  was  cannactad  via  a  U-tuba,  caalad 
with  dry  ica,  ta  a  drying  tuba.  A  3  m.  glass  tuba  aztandad  inta  tha  large  flask,  tha 
athar  and  baing  cannactad  ta  a  sulfuric  acid  trap,  thrsugh  which  BF^  cauld  be  bubblad  inta 
tha  main  raactian  flask. 

The  apparatus  was  flushed  with  prepurified  nitregen,  and  72  g.  (0.28  males)  af 
aluminum  bramida  ware  placed  in  tha  raactian  flask.  Tha  flask  was  heated  with  twa 
Keeker  burners  until  tha  AlBr^  started  ta  bail.  A  fast  currant  af  BF^  was  then  passed 
threugh  tha  flask.  Tha  heating  was  centinued  until  all  tha  AlBr^  reacted  with  BF^. 

This  raactian  teak  appreximately  three  haurs .  At  tha  and  af  this  pariad  the  reactiaa 
flask  was  strengly  heated  and  SBr^  was  distilled  inta  tha  U-tuba.  The  heating  was 
centinued  until  a  white  granular  residua  (AIF^)  remained  in  tha  flask.  Tha  side  arm 
cennecting  tha  raactian  flaak  ta  tha  U-tuba  was  than  saalad  aff  with  an  axygan  tarch 
and  by  this  maans  47.7  g.  BBr^  ware  abtainad.  This  preduct  was  centaniaated  with 
bramina  and  was  redistilled  threugh  a  small  celumn  filled  with  nichreme  helices.  29.2  g. 
(17-3^  yield)  af  BBr^  was  abtainad  as  a  celerless  liquid  bailing  at  90-91cC. 

Preparatien  af  Dimethyl  baran  Bramida . 

A  high  vacuum  system  was  used  far  tha  preparatien  af  dimethylberen  bramida. 

Tha  metal  cylinder  cantaining  B(CH^)^  was  cannactad  ta  tha  vacuum  system  and  10  g.  af 
this  material  was  transferred  inta  anethsr  metal  cylinder  which  acted  as  the  raactian 
vassal.  A  22  g.  (0-09  males)  sample  af  BBr^  was  than  distilled  inta  tha  raactian  vassal 
tegether  with  abaut  1  cc.  (STP)  af  diberane  ta  act  as  a  catalyst  (2).  Tha  raactian  cylinder 
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was  remeYed  from  the  vacuum  system  and  heated  ever  a  at* sub  'bath  far  24  heurs.  It 
was  than  recennected  ta  tha  vacuum  system  aad  epened  ta  tha  pomps  threugh  a  sarias 
af  vacuum  traps  caalad  ta  -118°  and  -196BC .  Tha  fractiea  which  candamsad  at  -118®C  was 
starad  in  a  metal  cylinder.  It  weighed  30  g.  (92-5$  yisld)  and  was  identified  as 
dimethylberen  bramida. 

Analysis:  calculated  far  Br  66 .15/^ 

faund  far  Br  66.15$ 

Preparatien  af  Msthyl(chlsrsmethyl)dichleresilans 

Tha  apparatus  used  in  this  preparatien  cansistad  af  a  erne-liter  three-necked 
raund-bat tamed  flask,  equipped  with  a  100  ml.  Sexhlet  extracter,  a  nitragan  inlet, 
and  a  thermemeter.  Tha  Saxhlat  extracter  was  canaactad  ta  an  Alliha  dry  ica-acatana 
candansar  by  means  af  a  Claisan  head,  ana  arm  af  which  was  cannactad  ta  a  safety 
trap  and  a  twa-litar  flask  cantaining  sedium  hydraxida  selutien.  Tha  ether  arm  af 
tha  Claisan  head  was  cannactad  ta  a  sulfuric  acid  bubbler,  which  in  turn  was  jeiaed 
ta  a  chlerina  cylinder.  Chlarina  was  admitted  inta  tha  Saxhlat  extracter  by  means 
af  a  tuba  reaching  ta  tha  batten  af  tha  Saxhlat  and  fitted  with  a  sintarad-glass 
disc  af  medium  parasity.  The  apparatus  was  flushed  with  nitragan  and  3l4g.  (2.43  males) 
af  dimethyldichleresilane  was  placed  in  tha  raactian  flask  and  heated  by  means  af 
a  heating  mantle.  Chlarina  was  bubbled  inta  tha  Saxhlat  axtractar  whan  tha  level 
af  tha  dimethyldichleresilane  in  tha  Saxhlat  axtractar  reached  tha  sintarad-glass 
disc.  During  tha  passage  af  chlarina  tha  Saxhlat  axtractar  was  irradiated  with 
a  Caspar  Hewitt  ^660°k  lamp.  Cara  was  taken  ta  preTsnt  tha  ultra-vielet  light  reaching 
tha  raactian  flask. 
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The  hydrogen  chleride  gas  generated  in  this  raactiaa  vat  paaaad  lata  the  aedium 
hydrexide  aalutian.  This  aalutlaa  vaa  praparad  by  diaaalrlag  116  g.  af  HaOH  pallata 
la  tva  lltara  af  vatar  ta  vhick  vaa  addad  a  fav  draps  af  bremthymol  blue  ladicatar. 

The  paaaaga  af  cklariaa  vaa  dlacaatimuad  aa  aaon  aa  tha  aalutlaa  la  tka  Saxhlat  aztractar 
alpkaaad  aut .  It  vaa  resumed  vkaa  tka  level  af  tka  liquid  raackad  tka  aiatarad-glaaa 
diae.  This  aparatiaa  vaa  caatiauad  far  10  kaura  aad  vaa  atappad  vkaa  tka  temperature 
af  tka  aalutlaa  ia  tka  raactiaa  Tassel  raackad  122°C  (tka  bailiag  paiat  af  tka  daairad 
praduct ) . 

Tka  sedium  hydraxide  aalutlaa  vaa  titratad  vltk  standard  acid  aad  by  tkia  means 
tka  vaigkt  af  cklariaa  uaad  ia  tha  raactiaa  vaa  calculatad  aa  tka  baala  af  tka  kydragaa 
cklarida  ganaratad .  It  vaa  fauad  tkat  2.43  *olea  of  chlorine  had  reacted. 

Methl(chleremethyl)dichlereailaae  vaa  diatillad  f ram  tha  raactiaa  mlxtura  thraugh 
a  12-iack  Vigraaux  caluma,  203 >4  £•  «f  praduct  vaa  abtaiaad.  Tha  yiald  baaed  aa 
umraactad  starting  material,  (CH^JgSiC^.  vaa  8lf»  and  based  aa  tka  vaigkt  af  cklariaa 
uaad  vaa  83^.  Tha  praduct  bails  at  120-121®C. 

Analysis:  CH^CHgClJSiClg 

calculatad  far  kydralyzabla  cklariaa  43 .37$ 
fauad  far  kydralyzabla  cklariaa  43 .37$ 

Preparatien  af  Mathyl(cklaramathyl)bla(a-craaaxy)ailaaa. 

A  300-ml.  three-necked  raund-bat tamed  flask  vaa  fitted  vitk  a  candansar,  a  stirrer, 
aad  a  drappiag  funnel.  A  50  g.  (0.306moleg)  sample  af  mathyl(chlaramathyl)dichlaraailana 
vaa  placed  in  tka  raactian  flask  aad  18. 1  g.  (O.306  males)  af  trimathy lamina  vaa 
addad  ta  it.  Ta  this  mixture  vaa  addad  200  ml.  af  dry  atkar.  Tha  stirrer  was  started 
aad  a  aalutian  af  66.3  g.  (0.612  males)  of  o-crasal ,  18. 1  g.  (0.306  males)  af  trimethyl- 
amine  and  100  ml.  af  dry  atkar  vas  addad  vary  alavly.  Tka  stirring  vaa  caatiauad  far 
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3  hsurs.  The  cepieus  trimethylaaiae  hydrschleride  precipitate  was  filtered  eut  aad 
washed  with  100  ml.  sf  dry  sthsr.  The  sthsr  was  rsmsTsd  by  distillatisa  aad  ths 
prsduct ,  methyl(chleremethyl)bis(e-crssexy)silaae,  was  sbtaiasd  by  vacuum  distillatisa. 
Ths  prsduct  distillsd  at  l49-151eC/0 .1  ma  Hg.,  aad  3-53  «•  (11-5)6  yield)  wsrs  sbtaiasd 
Aaalysis:  C^^H^^SiO^Cl 

calculated}  Cl;  11.55%,  H;  6.24)6,  C*  62.63)6 
fsuad:  Cl;  11.75)6,  H;  6.07)6,  C;  62,51)6 

Prsparatisa  sf  Methyl(chlsrsaethyl)sllaas 

A  sas-litsr  thrss-ascksd  flask  was  equipped  with  a  esadsassr,  stirrer,  aad  a 
drsppiag  fuaael.  A  strsag  currsat  sf  prspurifisd  aitrsgsa  was  passed  threugh  ths 
apparatus  duriag  ths  satire  peried  sf  ths  rsactisa.  A  sample  sf  7.1  g.  (0.187  aslss) 
sf  lithium  aluaiaua  hydride  was  placed  in  ths  rsactisa  flask  aad  150  ml.  sf  dry  a-butyl 
sthsr  was  added.  Ths  mixture  was  stirred  fsr  30  miautss  and  a  sslutisa  sf  42  g. 

(0.256  meles)  sf  msthyl( chlsrsmsthyljdichlsrssilaas  in  100  ml.  sf  dry  a-butyl  sthsr 
was  iatrsducsd  inte  ths  rsactisa  flask  threugh  ths  drsppiag  fuaael  srsr  a  psrisd 
sf  tvs  hsurs.  Ths  flask  was  immsrssd  ia  aa  ics  bath  aad  cars  was  taken  ts  prsrsat 
ths  tsmperature  sf  ths  flask  rising  absrs  25°C .  Ths  stirring  was  centiaued  fsr  three 
hsurs.  Ths  flask  was  then  heated  rsry  slewly  mad  ths  prsduct  was  distillsd  iats  aa 
atme sphere  sf  aitrsgsa.  Ths  fractiea  distilling  up  ts  80°G  was  cellected  aad 
redistilled  ia  a  30  plats  csluma  ia  a  aitrsgsa  atmssphsrs.  Nias  grams  (15 .3  %  yield) 
sf  msthyl(chlsrsmsthyl)silaas ,  bsiliag  at  60-6l®/76®  mm  Hg  wsrs  sbtaiasd. 

Aaalysis  CH3(CH2Cl)SiH2 

calculated:  C;  25.39)6,  H;  7.46)6 
fsuad:  C;  25.81)6,  H;  7.18)6 
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Attempted  Preparation  of  Methvlfdimothylfroromethvl  )silane 

Magnesium  turnings,  2.0  g.  (0.083  g.  atoms),  were  pieced  ia  a  300  ml.  three-necked 
round-bottomed  flask,  which  was  equipped  with  a  altregea  inlet  tube,  a  thermometer , 
a  dry  ice-acetene  condenser,  a  dropping  funnel,  and  a  altregea  outlet  tube.  A 
magnetic  stirrer  was  also  placed  in  this  flask.  15  ml.  dry  ether  was  added  to  the 
Mg  turnings.  To  this  mixture  was  added,  Tory  slowly,  a  solution  of  methyl (chle remethyl) 
silane,  6.4  g.  (0.068  moles),  in  10  cc.  dry  ether.  The  Grignard  reaction  was  triggered 
with  a  small  iodine  crystal.  The  stirring  was  continued  for  three  hours.  A  sample 
of  8  g.  (0.068  moles)  of  dimethylberen  bromide  was  condensed  in  a  glass  bulb  and 
sealed  off  by  means  of  an  oxygon  torch.  The  capillary  extension  of  the  bulb  was 
inserted  into  vacuum  rubber  tubing,  which  was  connected  to  an  inlet  tube  and  stopcock 
leading  into  the  flask.  The  capillary  tube  of  the  bulb  was  crushed  and  its  contents 
were  transferred  into  the  reaction  flask  by  singly  warming  the  bulb  with  the  palm 
of  the  hand.  Immediately  a  copious  precipitate  of  magnesium  chloride  bromide  was 
obtained.  The  stirring  was  continued  and  a  strong  current  of  nitrogen  was  passed 
through  the  flask  to  remove  the  unreacted  dimethylberen  bromide.  The  liquid  in  the 
reaction  flask  was  then  transferred  into  another  three-necked  flask  ef  the  same  size 
under  nitrogen.  Then  25  ml.  ef  dry  ether  was  added  to  the  solid  material  in  the 
reaction  flask  and  the  precipitate  was  washed  and  filtered,  under  nitrogen,  adding 
the  washings  to  the  second  flask.  2.88  g.  (0.064  moles)  of  dimethylamine  was  added 
to  the  ether  solution  through  a  dropping  funnel.  A  white  precipitate  was  obtained. 

This  was  washed  several  times  with  dry  ether  and  dried  in  a  current  of  dry  nitrogen. 
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The  product#  dimethylamir.e  adduct  of  methyl(diinethylboromethyl )silane ,  is  an 
extremely  hygroscopic  white  solid  which  burns  with  a  greenish  flame  upon  ignition 
and  leaves  a  white  residue* 

By  the  above  process  0.9  g.  (0.006  moles)  of  this  material  were  obtained.  Thi3 
compound  does  not  have  a  well  defined  melting  point*  but  it  decomposes  between  59-68°C* 
Aseries  of  analyses  were  conducted  on  this  material*  The  initial  analysis 
indicated  the  presence  of  silicon#  boron,  carbon,  hydrogen,  and  nitrogen,  but  the 
percentages  of  all  these  elements  were  low,  indicating  contamination  by  inorganic 
material  (probably  MgBr2  from  the  ether). 

Many  solvents  were  tried  for  purification  of  this  compound  without  any 
appreciable  success:.  Acetone,  benzene,  ether,  and  tetrahydrofuran  were  used.  The 
major  inpurity  is  believed  to  be  magnesium  bromide  which  is  soluble  in  ether,  and 
which  could  not  be  separated  from  the  product*  A  sample  of  this  compound  was 
dissolved  in  water  and  a  few  drops  of  silver  n  trate  solution  were  added  to  it . 

There  was  definite  formation  of  3ilver  halides. 
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